
. .' ..

. ','.

E----: -V" "'E' R-' 'y-,." 'W'-·- H-"" 'E-"" 'R'-' EO': .~ " .. . .". . . '. " .-.. .,';"; '.:,; ~ :. ' .... " -.. ' ;..: .W,I .. F,

~ :;

Wi-Fi Switching: Next
Infrastructure

Creating the New Wi-Fi Physics
Delivering the New Wi-Fi Economics.. ~.·:',.;
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Vivato's Mission
> Wi-Fi Switch Manufacturer· .' ... :.

. ,"'. .,

• Industry standard Wi-Fi wireless>netwqr~:':;;
infrastructure for IEEE 802.11 b/a/g ...• •.•

..
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A Brief History
> Company founded' 12/00
> Technology demo 9/01 ' ","
> Launched company 11/02
> Received FCC certification for Wi-

prototype 12/02 ,
> Shipped beta units 2/03

announced at CTIA 3/2003'
> GA Shipments ~ 5/2003
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Wi-Fi Poised for Success .
":'"

. . - . .

The New Ethernet···: ":::-.':-"-

> 802.11 b is a stealth success -> like
• Departmental networks like 10BaseT E;thefrl"
• Faster platform adoption than Etherqet ..

> 20% laptop penetration today ...
> Intel Centrino drives to >70% penetratiqn .' .....

> 802.11 alg will catalyze the market· >,:
• Challenge of coverage vs. speed '."
• IT begins to centralize with 802.11 b ~> :g/a·:t:~:::. ':' ;:c}·;'}~!1;·fii~f<~jI~~t~~;~·';·Ij!~;,~(;,;

> Challenges of scale -> hubs/bridge.SJ.,:
enough! . . -' ..
• Micro-cellular limitations
• Security, Manageability, Configuration,

Capacity, Cost



5

,

Vivato Confidential

;~. r· t:

> Brute force micro-cellular tough to scale .'
• Like Enet hubs and bridges
• Lack of coverage

> Higher speed often means shorter distance

• Lack of capacity
> Interference, unpredictability of speed ,', ',', ,

• Lack of manageability
• Cost increasingly dominated by labor and jnfrasfrHbt'ljt~!:;~;i:ri~t/j

infrastructure electronics
• Reality check of radio - interference and

> Time to reexamine assumptions' .
• Ethernet switching ubiquitous today ..
• Asymmetric infrastructure

> Move labor cost to Moore's law cost

• Wi-Fi Switching needed!

The Challenges of Scale,.,
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Wi-Fi Switching
> Asymmetric Infrastructure

• Replace infrastructure labor cost with
> Existing clients

• Backward compatible to current Wi-Fi clients<
• Platform for future clients

> Increased features: speed, QoS, management ....

> Increased coverage
• Decreased cost of deployment
• Allows increased speed

> 802.11 b->802.11 a
• New markets: hot zone »» "first mile"

> Increased capacity
• Multiple simultaneous clients
• Space, frequency and time multiplexing .

> Management and security
• Best of class
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Creating the New Wi-Fi Rt(~~i~~:@~~"c0ti~
> Planar phased array antenna

• enables multiple shaped packet beams
> Narrow packet beams transmit and ,receive

• Narrow beams with high EIRP transmission
• Large aperture for increa.,~ed sensitivity receptior:i,

> Standard IEEE 802.11 b/a/g client NIC h/w and,s/w~ ,,'" ',:,·':)!::r'/r:::';;:·;

> Integrated packaging " "';i\!i?,'rf~<.=;i,·yUr
"PI ma TV" ·th g"gE nd ower ..,.. :"""'::'::':,>!,• as WI I a p , ,,::;:,:,:'</,y.

• Replaces a "Sea of APs, lots of wire, gigE sWitch,:'S~CllritY;::iL~:;\'T<::;:;~~<';
controller and most of the labor - all rolled up" ,"" ( ""',i:;}i;1\/:<": "
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> Packaging
> Indoor, outdoor, building side,

rooftop, tower
> Switch has 100 degree FOV
> Multiple panels per switch to

scale reliability, capacity

;:rw '"
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Enterprise Switch Functionality

Vivato Confidential

> Fully integrated package
• Phased array antenna
• Layer 2 and 3 packet switch

> IEEE 802.11 b/g/a
> VLAN, VPN, OoS, security, mesh

routing, roaming, authentication
> Wireless or Ethernet backhaul

> Simultaneous packet beams
• High throughput

> 33 Mb/s - 802.11b
> 162 Mb/s - 802.11g
> 270 Mb/s - 802.11a

• 2.4 GHz or 5 GHz
• 25 dBi gain

> Hundreds of simultaneous clients
> Integrated network management

• Support for legacy APs
• Rogue AP/client detection and

mapping
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Target Customers

> 802.11 b -> 802.11 alg transition"" .... , ,>".,,"'.;i,>L>." ","-'

> Service Providers
• Gb/s at the end of the fiber

> Low cost of incremental deployment
• Public Access Wi-Fi LANs

> airports, hotels, downtowns, business parl<§,-re§[q~,m:~n~';,'/,:f}~neighborhoods - _ ' , ",-,---,

> Wi-Fi Carrier
• Wi-Fi Packet Tone everywhere
• Low cost ubiquitous broadband data se



Cheaper

Cost
per

User

New Wi-Fi Infrastructure"
ComDetitive Landscap~:·.·
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> Most cost effective Wi-Fi solution fOr:§ing]~fl§;~r~l~[:,";,i~~
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Campus
deployment
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Entire building
deployment

J 201l] .. I
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Vivato Wi-Fi Switch
Scaled Deployment Options

Interior
Deployment

mounted on
internal corner



"If you were plowing a field, which would you rather use? Two strong oxen or 1024 chickens?"
-- Seymour Cray (1925-1996), father of supercomputinQ
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> Lowest Cost of Coverage by a factor of 2 to 5
> Scalable Capacity

• Capacity dynamically follows users
> Bandwidth follows the clients
> Floor, building and campus coverage with a single, upgradeable uni

v·· ',' "1/> Manageability ... ,'<'",."

• Manage one network element instead of many"
> Vivato Wi-Fi switch is the edge LAN switch, Access Gateway,Zone •. ,

controller and many APs integrated into a single device ' , ,.,
> Reduced System Complexity ~..::... .. " 20

111
> Want redundancy? Buy two. , ..•'.' .......1

• Comprehensive, standards based managementtools .
• Manage legacy APs for security and configuration

> Security
• CHAP,MS-CHAP V2, MS MPPE,IPSEC, 802.1x+EAP ','
• Uses existing MS clients (XP, 2000, NT, etc.)

> Maintainability " . ',.
• Single point for SW/FW upgrades, network configuratior1
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> Lowest Cost of Coverage by a factor of 5
> Scalable Capacity

• Placed where it is needed
> Bandwidth follows the clients
> Floor, building and campus coverage with a single,

upgradeable unit

> Manageability
• Manage one network element instead of

many
• Comprehensive, standards based

management tools
• Manage legacy APs for security and

configuration
> Security

• CHAP,MS-CHAP V2, MS MPPE,IPSEC,
802.1x+EAP

• Uses existing MS clients (XP, 2000, NT,etc.)
> Maintainability

• Single point for SW/FW upgrades, network
configuration

. " .. ' '. - : . -. ;.

Vivato's New Wi-Fi Econjj/nii:s> .... »;:-',''':'.:,:,,':: ..::

Campus and Wide-Area' Deploym;ep:t:<·;·~··
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Vivato's Directed Focu§··"
> Founder of a new category: Wi-Fi Switching
> Disruptive technology

• The New Wi-FiPhysics)
• Low-cost Wi-Fi clients widely integr~tedinto platforIT1~
• High QoS client performance to 54 Mb/s
• Scale capacity to gigabiUs
• Scale coverage: Enterprise -> Campus ->Metro .' ..
• Integrated enterprise class management.an(j~~curity;:

• Distinctively valuable intellectual property
> Disruptive economics

• Up to 1/5 the CAPEX of alternatives . . . .
• Vastly improved OPEX through integrated function

> Strong customer demand
• Large enterprise
• Public LAN

> Operational excellence
> Sound financing
> The team to deliver on the promise
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802.11 Client

i;,;: .

Th 'I- IAI- r- S·" . - h.: ..' ·:-'S-ii;}:~~:~:\?· .
• J e V Ivato rr1-,-IWltC.: ':/\~:-:~;~';~i;<:::'"

802.11 Client

: ~~c~~'~~~;'i~'~i:~~v~~~=~~~~~;:~(ab'~'~:~~:'l;~~~'~lt~
angular location on a packet-by-pa~kefq~~i~,;@:;,W:;;~

<~"~Q"'"'~""i'~~!;!", '"" , > U~~e~~~~;e;1ii~~~~~~:~:i~~~1£~~fg~8;
,',' ""'i;<d.l~R!l?~~H~"using the" ,lower ,.~~~~r.;:i;,

Wi-Fi Switch
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1 watt to the
antennn
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For Directive Antenl1as?

nnd interference levels nt n distnnce

()

.•..... ' .... ,/ One microvolt .

······.·.··>·:'i'::~ ~t
.,: ::,:.::.:,/.:::.:. ,

100 mvV to
the nntennn

The Fundamental Issue: EIRP Affects Range

For omni directional antennas

it: t~,~',';

".' . ~';"'-', ';,'!- f;,;(•.

EIRP and Omni Ante
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EIRP Affects Rangef01" DiJ"ective Antennas

.Azil1l11th patterns

10 lItr:Vto tlte .~.'B.'-.•; 4:-11Itic"0l'olt
fUlte1t1Ul V

100 litU/ to tlte
f1ltte1t1Ul

100 lItWto tlu
fUtti.1t1Ul
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071lui has
Three times higher area

thau beamedI /

Area is the ,fiill1ne

100 TIl 1fTto the
Imtelllla

100 111 W to tlte
antenna

Therefore, intelference is three times
more like~v 'with omni antennas than
directive antennas,

{or the same power to the antenna.

However, maxilnum distance to
an intelfered station is higher
with higher gain.
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32 Sources of
Intelference

,'.'
:~;.

One source of
intelference

V'O>

-107 dBm
+15dB

=-92 dBm

1< 1 ,,- >1

J."\;[any low power access points

100mWto
each ofthe
antennas~

One Wi-Fi switch 15 dBi .',.. >~

Conclusion: Switch and 32 APs produce the same level -92 dBm
ofinterference.

32 APs Interfere constantl~';~;~I{!~~



A "Sea ofAPs" vs a Wi-Ri<$FW;I~~~,~?:-'

> If interference is measured 1kmqw~Y:frQm':'~J3)~;~:,::~:~:'J
edge of coverage, the sea of APsVViil:P'$:ctg,';t~·~ir)::·,;:,··t
power (always on, unless quiet d·ue'to:~'::;····:j',Y:;·:,::i/:~'\;;::F':~<'

'ence, in 360°). . . '.····::·/':,<, ... ;,.·!r;~{:,;:,

i-Fi Switch will direct energy,vii~~;"m~~

poeg~~i~~~~~r~"6~~t~~~~~~et~e{~~a1J0~1~t'~~~~1":'!:
> The Wi-Fi Switch, with its higherdireqtiYit~Z~~,~::t~~;~::;",·

will detect and avoid radar' much·farttler:·~w.aM'f:·",·;i:"E
thanany AP. . .,.... ·";<jj!~;i~~f~~'ff((;,i

'r:
~:'

~' ~"',
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"~ ,~.:..
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beam) needed, and transmit on,ly VVhe;r:r·n§.$~.~'gJ/ .•~.. ~;
, - .. ' :' . ,::" . .":.: ,.' .. -, .,. :.... ', ::~: :.' : .:;',' .~

(Wi-Fi Swilches) are foreclosed, th~, likE:}lit'l·p:q;~'.1,>~:l;;;·?~:'
of the "sea of APs" is heightened;' ~l~Ub-()t>trj1~~:IY,,~{;'~'"
sce~?l riC? for interference miti9at.io n,·Clrla..;~:,~~:~ .•!f~;\~(t:""i;::<:';i,::,~"::~
debilitating to the future of WI-Flo ,', ···:":'""~"·;,'·'!:.'i;··:'/:

. .......... ·i·:i1:~1J.i2.:';)

•. I ~
,:".'

In Summary
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